organization of ITISE 2015 was to create a friendly discussion forum for scientists, engineers, educators, and students about the latest ideas and realizations in the foundations, theory, models, and applications for interdisciplinary and multidisciplinary research encompassing disciplines of statistics, mathematical models, econometrics, engineering, and computer science in the field of time series analysis and forecasting.
The list of topics in the successive Call for Papers has also evolved, resulting in the following list for the last edition: At the end of the submission process of ITISE 2015, and after a careful peer review and evaluation process (each submission was reviewed by at least 2, and on the average 2.8, program committee members or additional reviewers), 131 papers were accepted for oral or poster presentation, according to the recommendations of reviewers and the authors' preferences.
High-quality candidate papers (27 contributions, i.e., 20 % of the contributions) were invited to submit an extended version of their conference paper to be considered for this special publication in the book series of Springer: Contributions to Statistics. For the selection procedure, the information/evaluation of the chairman of every session, in conjunction with the review comments and the summary of reviews, was taken into account.
So, now we are pleased to have reached the end of the whole process and present the readers with these final contributions that we hope will provide a clear overview of the thematic areas covered by the ITISE 2015 conference, ranging from theoretical aspects to real-world applications of time series analysis and forecasting.
It is important to note that for the sake of consistency and readability of the book, the presented papers have been classified into the following chapters:
• Part 1: Advanced Analysis and Forecasting Methods. This chapter deals with the more recent theoretical advances and statistical methods for time series analysis and forecasting. A total of seven contributions were selected where the reader can learn, for example, about:
-How to disentangle two additive continuous Markovian stochastic processes, which are a more general case of the so-called measurement noise concept, given only a measured time series of the sum process -How to model directionality in time series in order to provide more accurate forecasting and more realistic estimation of extreme values -How to elaborate likelihood-based simultaneous statistical inference methods in dynamic factor models.
We have also included a study about recent advances in ARIMA decomposition models and the relationship between the Beveridge-Nelson decomposition and exponential smoothing, the novel application of permutation entropy as a complexity measure in time series, and an analysis of several types of novel generative forecasting models for time-variant rates.
Finally, we conclude this chapter with a paper explaining very interesting experimental findings about how the statistical behavior of the first-passage time of a time series, i.e., the time required for an output variable that defines the time series to return to a certain value, can reveal some very important properties of the time series. viii Preface • Part 2: Theoretical and Applied Econometrics. Econometrics is a particularly relevant field within the area of time series analysis and even more considering the economic crisis we are going through these years almost worldwide. This has made us give special emphasis, in this 2015 ITISE edition, to promote highquality scientific papers dedicated to the use of statistical models for the analysis of economic systems. This chapter is the result of that effort. Within the pages of this chapter, we can find papers of great interest at a theoretical level such as the paper entitled "The environmental impact of economic activity on the planet," that is, just by reading the title, sufficiently motivating and gives us very important conclusions, for example, that the influence of environmental deterioration on mortality rates is positive and statistically significant. This paper is accompanied by an original vision of the stock indices in emerging and consolidated economies from a fractal perspective and a series of works of analysis and forecasting of economic time series with special emphasis on stock time series. • Part 3: Applications in Time Series Analysis and Forecasting. No theory can be considered useful until it is put into practice and the success of its predictions is scientifically demonstrated. That's what this chapter is about. It is shown how multiple and rather different mathematical and statistical models can be used for so many analyses and forecasts of time series in fields such as electricity demand, road traffic, age-specific death rates, radiometry, sea-level rise, or social networks.
• Part 4: Machine Learning Techniques in Time Series Analysis and Prediction.
Finally, we wanted to finish this book showing a different view, another way to address real problems using models commonly used in ICT-related disciplines (ICT, information and communication technologies) such as computer science and artificial intelligence. This kind of research may be lacking, in some cases, the mathematical rigor that some well-known linear models give us, but they show us new ways to address the problems of analysis and prediction of series that have been validated experimentally and can provide very powerful solutions in various fields of knowledge. The selection here was very strict, only five contributions, but we are confident to give a clear enough vision of what we have just said.
Last but not least, we would like to point out that this edition of ITISE was organized by the University of Granada together with the Spanish Chapter of the IEEE Computational Intelligence Society and the Spanish Network on Time Series (RESeT). The guest editors would also like to express their gratitude to all the people who supported them in the compilation of this book and especially to the contributing authors for their submissions, the chairmen of the different sessions, and to the anonymous reviewers for their comments and useful suggestions in order to improve the quality of the papers.
We wish to thank our main sponsors as well: the Department of Computer Architecture and Computer Technology, the Faculty of Science of the University of Granada, the Research Centre for Information and Communications Technologies (CITIC-UGR), and the Ministry of Science and Innovation for their support and grants. Finally, we wish also to thank Alfred Hofmann, Vice President, Publishing-Computer Science, Springer-Verlag, and Dr. Veronika Rosteck, Springer Associate Editor, for their interest in editing a book of Springer based on the best papers of ITISE 2015.
We hope the readers can enjoy these papers the same way as we did.
Granada, Spain Ignacio Rojas Granada, Spain
Hector Pomares September 2015
